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(54) GAS DISCHARGE EMISSION ELEMENT 

(57)Abstract: 

PURPOSE: A gas discharge emission element capable of emitting 
blue light with a high emission efficiency, comprising a gas having a 
discharge spectrum in a specific wavelength region, a chloroborate 
fluorescent substance, and discharge electrodes in a container. 
CONSTITUTION: A gas discharge emission element comprising (A) 
an individual gas, e.g. argon, krypton, or xenon, having a discharge 
radiation spectrum in a wavelength region shorter than 200nm, or their 
mixture, (B) the chloroborate fluorescent substance 25 of the formula 
(Mil is an element selected from Be, Mg, Zn, Sn and Pb; Mill is an 
element selected from Al, Ga, In, Tl, and Bi; 0<X<0.7; 0.001 <Y<0.5; 0 
£Z£0.3), and (B) the discharge electrodes of the anode 22 and the 
cathode 23 in a container. The fluorescent substance 25 is excited 
and made to emit light by ultraviolet light generated through glow 
discharge produced with a d.c. voltage applied across the anode 22 
and cathode 23. 



35 



: i 
I 

M 



^ to 




©Int. CI. 3 
C 09 K 11/46 
II H 01 J 17/20 
17/48 
61/42 



® £Httft£tt (A) 

7003-4 H 
7520-5 C 
7520 -5 C 
6722 -5 C 



<H> It ft fh 



/A 



BS55— 43101 

*.M>flll HSft554f( 1980) 3 fl 26 B 



»iflwa i 



(£ 9 H) 



@# R BS53-64810 

©thi m 0353(1978)5 30 □ 

^**rtr+»579 



W^)lim4»«|5.-WI|l5j85- 5 

Mnmm&mm 2 tb 7 #rs 



§8 ID # 

1 &m<D ^^««Jt«^ 

2 ^^m^oiigs 

^ -° ^ UHt4#^i» & file ^; # 

C<X2 -x-y Af a: £ u y (B t -xMz )fi 0 9 C^ 

( § I ^ Af *k -< !l M A, -v S* * V 9 A » 
ft * ®&X(f®<D$h(D'P* < t \ 1 

0 v Af 0 Wt T A, ; - * A x "J !) A 4 -fx 

^4>*<<t<ilC>T£>l?, * , y t» J: O" 

1 tt^ilfilO g x g 0. 7 x 0. 001 ^ y 
SO. 5 * I O' 0 S z £ 0. 3U$|f^ 

-f « T £> 2> a ) 

(2) utr *e & * cd x * j: <>• y # * n ^ no. 01 
s x ^ 0. 5 *• j: of 0. 005 s y g 0. 3 ft 4 * 

&r *> h c t ft 



m *<D*mmm 1 m ,» © % # » m « * * ^ 0 

(3) ffi *S fig * O > IC^ * ^tilfftO. 005 

g y ^ 0. 3 ^ I [>' 0.01 ^ z ^ 0. 2 * 2> $k ft 

zmit-ttk? $> h c htvzm t-t h^m m 

^a#ttpii!*oi£K.3e 1 mi it am 2 m* 
* *i 3 JnetoM^ti^^^^o 

m t-t &m¥tffl*<Dffim& 4 ?h ae © » ^ 

(6) iE##jirx#^jy hxttitit 

(7) iffi ie * * * # * * ✓ x r * & t £ * *s 

-ra#^pis^o^ia^i mi x. am 2 sm* 

(2) 



12/6/2007, EAST Version: 2.1.0.14 



(9) jffi SB & # * & ^ ^ * A " * * y x S * 

His 8 ?iie^©m^&^%^^^o 

(10) aues^*** 5 ***' - * * J 'sfc* # 

(12) le s £ # * a j ^ l ) * * - ^ 9 7* h v a 



(3) 

i o or-rr ©tf»4 &#^JE*J«r&#£'* 

ffl T % , 

tt«*%«6*C3pJffl^&/fc**ctt* * * * * * 

Jtig 5 h & ® tf* * & JD&© 

^ -f & L , WjLtf^SIBOflS***'**^^ 

~ & l o or.ffOE*#S&KHfe*i4ft*r 
x * * * * * &%Z>h^rttixh<o&*iiz 

« # *i £ * ^> . ffi-JB****^***^** 
* r © & « «: io-rftli?n4«nitt200 

. (5) 



<RH 1^55—43 101 (2) 

Sfm^xor&^^ni2 o On«x $ *a * 
&ji$c#©&£#ft$fc±**®>j g ^ t LT 

3£m©&tKJ:c>-C 253. 7n,>t0^n<l^±i 

T&3fc3-£&4©r£>a 0 L^^La^x? 0 ^ 
O -J- ^ ^ ^ IS « ^ ^ ^ ^ ^ ^ ^ * * <® * 

* 0 t © * jfctllKt^tiftio^^ 
•y x x o W\ K Z ij&Atf*©^*'**® 1 0 

(4) 

^ o 

ft* 2 0 o»»WTo^^ii^^ T ^ fe(D ' 

B * * L * ■ • & * '* * * * ° * * * * % 
ft****!!**,:****** L Trt * y ? * 

r >>m ******** { CaWOi K * ]) * M 

ttfiSM i* <f y Y 9 * a Si0 5 :C.) 

(B«^« Ow :f?u) 4£*X<»&*lt^*. 

am WTOf ^«i^Ttl)ePSOtfe%)t 

#1 £ Lit ? ° o<<r#&£«ft#*> 5 &^ % 
£ t Lfco t©gftfttt 

fc#fc£C%*:&&< * * H > / fi& ^ & & 

( 9 ■;> h ) 3- a« 2 o o »» t r ^ * i? ^ § < * 

^ (6) 



12/6/2007, EAST Version: 2.1.0.14 



<d ZLftWcM&itm 7- Iris to&fc&tf, 

Cat -x-y Mx^E**(By - zMz B ) 6 0%CI 

({SL^'tt^'J y r * y * ± * 

y !) A^xj>'t?^-7^o 5 toft < til 
o -c ***** i y^i^ttt-tn-fnog* 

^0.7, 0. 001 ^ y ^ 0. 5 X if 0 ^ * ^ 
0.3 4a*ft*«JttftT*i B ) 

~c m t> z ti * 2 m<z> =>- - * * * * * nmttt t 

#«£*&%©T*&. C O « * tt 1 0 0 

© a « m * % * * * *± & at a* * & m ^ * h , 

*i"T&©lKfe£J!nifc«feKJ:&afe©*fl^ 

(7) 



*r * . #tt«tt©a^***©»£U») 

7K f£ 121.6 161.6 

U * A - 58. 4 59. 2 

58-110itflE 
£ « ' 10O~150£»:7 <f x 

* * V 73. 6 74 3 

74 ~ 100^ 
"7 d* -y 104. 8 1 06. 7 
j 105 - I55 2feft- 

* 'J 7° h x 1 16. 5 123. 6 

! 125~180a&«E 

* t y y : 129.6 147. o 

148 - 200^ 



I 



«tSJ|§«*-»ojafe^^^ h ^ £ 0& i 0 <c flj 

ifi , % K 7jK L it m /£ i£ <D # * y 0 A (Ca ) © 
©7c3fe(M°)-ria&L**tt#* « 



ffR55— 4 3 1 0 1 (3) 
± ttf£ ? o p flUJ ® i& & )fc # £(c«, Eti*+) i BsO s C/,') 

In organic nuclear C h imi * * ry (1970) w o 32 
1 089 - 1095 J % t©&:)fcftfe#tf2flli©^ 
- n * a ft ?S * o pfiB»ffi*«jl:#^.JiiE 
fflift5*;©agHK:*&B&» *£*?**Er£TK: 

&n h ik & to m & m < x ft *& * © a ^ # ft % 




^(b)<d — as * ffo © & ® ( ff ) ri*u«* 
wi«tf*«n«©aie^-«^ * * * * -t • 

O-C^^o jRlB^&«&^ftX^IC2«li© 

^ - p Kf^AtftfSL^^ " ^ m m * * 

^tO®ga$UCilt^J^\ 2 0 0 am 
JUT©*ffi*fl«tt, # I 0 0 ~1 6 5o 

•£ & ft S t * & © t> * * • ^|{^w:^^&m 

RftE^Kttffi-f&ifAtfxtt, ^ # ^ T 
U^^» & « 58 « ffi * « 



(9) 



— 3— 



cio) 



12/6/2007, EAST Version: 2.1.0.14 



& © # ^ © £ £ £ jfll ^ L 7?: rt 1 x 3 #C 2 0 0 
SB 2 £ 

£k^t***4 • . * * * 



! 



* -fe y v 



' V £ a + =*• -t y y 



1*f5H 1B55-4 3 10 K4) 

±C*2« + 'C4fc<ICl 0 0 £ ^ L 

\)*±-*4zS>'&&tfX s * * if - + ± S 

T^e^3^«:^'; * a - * * y x ( 2 * ) 

* ( £ & ft * * ^ x © # $ 147th») 

tf* -t ft ft Cai.M £u 0 .07 5 5 09 CZ N Ccutb 5»0.!S #»ao7 

5s (kCt % Cai.78 A/ 50. is EuZmBsOs CZ v 

C a 1.71 Zn.ais£"o".07 5s O9 CZ> Ca u7 8 S B £"0.07 5 5 O9CZ 

*" I {>' C a 1.71 P^O.OS £u*to7 Cb C a 1.97 ^«?0^07 #4,75 Gao.C 

Ol CZ V Ca| fjEuQ.M B4.75 ,AZo.26CbCZ N Ctti.97£lto.072?4.7S 

/*o.2s 0 9 CZ N Co 1.97 t?a 07 54 ,75r/<i.a O9C A Ca 1.97 ^2a<y 

54.75 B i 0.28 O9CZ tit)3tl42lO^-f tf 



(11) 



(12) 



4} £ O jfifc W ft * © J-t ft « 3£ & ^ t * o ^ & 

r , ± & * # 2 5 t f iw - h 2 4 © -t a, 
r a. 3* x x * * v , ^ u ^ h x *-fc^^x 

7jc|5 % g £ ^ © ^ $ £ gf 5c © x £E*>Jfc 

-C^A-T^o »«2 2«tJ»*2-3t©MIC|I 
flit '€ E «r m flD L , £:T£^ 0 . - Jkmrcj: D % 

^ ix A M it % ( ^3 Tjk it -f ) K X Diitio 

^ tti'vst m it r - ^ n ®) it % K 

&&A.fcftit&K. J: ^^«iJ3c U;fc^j«e ^ 

9 ffi * tr * * K-ffc U 



m 3 m 



m it « 

Yi S i 0 5 : C e 

Ca| >78 B«o.is ^^07 fis O9 CjL 
Ca Kn M go. is E*ojn Bs 0 9 CZ 
^ CttLTB^^o.ir ^«?o g7 5s Q9 
C«i .toP^.os B *o.oi B5O9 CjL 

24- f 
C 01 #M B uo p 7 5 4.75 G « 0.25 O9 C I 

C <H} 3 ^"^07 ^4.75 4^0.25 09 j 

94* 1 
C«l,93 Buo.m 54.75 /»o^s O9 C/. j 

Cfl,M ^ttoto7 5«.ts T^o^s 0 9 CZ j 

94- 

Ca| # 93 £?ttr0.0754.75 5 1 0.25 Ob CZ 



1.00 

0. 93 

1. 77 
1. 69 
1. 58 
1. 22 
1. 40 
1. 21 
1. 23 
1. 40 
1. 21 



(13) 



— 4— 



(14) 



12/6/2007, EAST Version: 2.1.0.14 



t it m 4 0 tt |S| D « ft ffr ffl L ;t * & 93 © 
»#»i«!gttJ!!?-©&ftfe£*C / J5? & g 
$ i: K ^ p * h u ^ © T & h o IS 3 0 X 

* h a, « % m ® -t * & ft fa © & $ & m j£ © & 

<t* SC *> r o 4 ^ o 

* A ftfe * * *^Sfci£^g:>tf*©&#;#«&/£ 

^ T i£ * 0 jfc»© — o-c 

44*^:'V.!»4ijftt j-» ij ij -7 ^ 

* > * a ^ jiE & , tf*-XCffl&o9-g>©4>£< 
<!: U ^ (i/ D ) ot^f ( *I ) , |q D < « 

(15) 

X o t h$ w: /A m >/)) © i^^i^^'l^jtl^ 
* J ft ft , K, S *0 5 : C. £ ft # ft ^ ft * £ 

(#3***1). 
±&^t>^ X 5K*ftW<D%.fa1&n 

Ca 2 - *- y M* Q tfu 2 + (Bi -zMz* ) s Ti6$ 
Sft&2 1|lfi©3- — P fc? £ A ft f£ o D ftjj *£ £ 

® *t # k * t * y n x ck * <i z> m m 

ttf tlf n 0 ^ x S 0.7 , 0,001 SyS0,5 

(I x y M * X O* z © « a it * ft -e n 0. 01 

^ ^ ^ 0. 5 , 0. 005 £ y S 0. 3 * X & 0. 01 £ 

z s o. 2 r * & 0 

■ _b & ^ 7t A * <>: 2iOi- D t? 0 a 

flj A £ 5 ia*c^<D^ii^:^5nT^-5,r@ 
& &<dw ? >s r #<d ,\,z&ytm* ^ me 
0 * x o* & 7 ajc^o*a^^«nt^4* 

CI 7) — 5 



4 3 101 (5) 

; ^ <> A % *f »J * A x <f V ^ * A , ? IJ !> A 
*Itfe*^.*©$t>©4>4< it 10(Af ff ) 
© ft & Jl ( zffi) itfa-D tf^Af^^f; 

(jf<i)#-tft-£ft0£x£0. 7 ^ 0 ^ z s 

0. 3 X O* 0. 001 ^ y ^ 0. 5 © m & VC *> h t 

* fi * * xv * m& ±&wmnK $ 
a? * l ^ * n x *te*xtfyfi6i&iawt-ttt-£ 

ft . o. o 1 ^ x ^ o . 5 % 0. 01 g : g 0. 2 

X 0. 005 ^ y ^ 0. 3T4»^t2|©a-a 
^!>Aftg*A-^jrA^ n n ^ ^ (Ca 2 E^ 
Bs 0 9 Ct) ti£ it fa ® It A* y !> A© — IJ IJ 

^ ^ ^ v !> a , ^^xcxia©^ 
©'>4 < t % i t mm la * o od^^^ 

^fc ^ X C>' Coj B »*B 6 0«C-6 ©flK^© — g|li 7 
^ ^ t> A x # ij t> a % >- r> a , ^ ij ^ 

(16) 

)t*f fc' h 'J y^ttlC!?* M ■-< ft ¥- m $i 
fiK U ^ © % fa Ml .€ ^ * a £ « iil ^ L 

T^4^^S^«OH:/^ HX^n £fc ? m 

m © ^ m m m. m ^ © ^ :'A «£ m ?s * ^ 4 

7 ^ © - ^j© ^igt3j?i-<»©r*&, ftffl 
^5 4©rtffi«c^3tl*5 1 ^ m ft 5 * T ^ S o 
4» * © 2 * © £ # ig •« 5 2 > 5 3 fifl ^ EE * 
Rij&Pt 4 t <!: X ot&f L, -tciSIt^ 
■f ^ ^ ^ ^ & £ it fa 5 1 tiiiLs 

ix ^ ^ ^ ^ S ^ >* * >w © j» it 4: ^ 4> © T 
^ ^> o ^ * /fif 6 1 K & «tf 5 n ^ t h ij > 
^tl..i6 2, o 3 fel 5e tf£ ^ .On L x 

a®ft#*cx!>, ^m@5!Xifi5fti£©^m*/S 

6 5 *• X V 6 6«^ffiT^)>&o 
^ 7 S tt -* o - ^ r « ft 5 ti it n fa Wl « 

(18) 



12/6/2007, EAST Version: 2.1.0.14 



£ ?jk * >\> (o m & * & t i> © r x (1*7 2 i 
tiiK^Xt * l& tt 7 3 t©l«ICit*-4£Et 
SPAD-f&#*CJ:attttL* ^-f^^^^l^J: 
o r + iHj — h 7 4 © -t ^ £ K ft 5 ft it $ 
)fc ft 7 5 Jffl & >t a h □ 7 1 & t U 7 7 
tt-tn-en iilj un * ^ * # fc* J: O' W M # 9 ® 

7 s *± $ itfj * -c * h a ft t n ^o^^ 
X * * i « .3 tt > ^fni-^^K^ob 

ft "C ^ & iflj t ife iiis *^Wtttt'«*^0» 

:>J4 *e 3 ft & t o t n ^ ^ o 

* ..-1 4¥ *>E © & it ft # 2 0 0 » « J: *> <k 

^^^w:^aiL^^<t^^ix & ^ & m 
T#feBft-:rs»fttti« 

* % w x * m ft afc*****^*^-^ 
^ * - tt & £ ft © ^ ft t & *^ ^ £^ --to 

S6fti©fini£fc«feK:x i?fe#^XO'^J£<S:£ 

(19) 

2 5 - & ft % 2 6 - ffii #J » S v 

X ^ ^ h A t I) 4 3 

i4 @ wt * m © % ft tt % n it % * © % ->t 

l50ttZ@f If i^^Oa? x 7° # 'h 

it « © * ja*^-fi«wffl5H-c*&o 

5 1 - * Jfc * * 5 2 x 5 3 I» 

5 4 -ttlfflS* 

4S6 @, ^7i^ttft*£ft]©iaftttllfl;* 

!21 T * & o 

6 1 ••• a$ ft ft fiS . 

6 2 x 6 3 - -» h U * ^ * # ^ "tt :SS x 

6 4 ftftx o 5 x 6 6 — 26 IR x 

7 1 - tt ffi # ? * £ % 7 2 ■•• US (6 \ 
7 3-K*i 7 4 - * Rfl f - H x 

7 5 - £ ft ft x 7 6 - HI tt « « > 

7 7 - # ifi * 2 * « . 

K IS A #@± BP H fiE £ fl- l £ 
(21) 



#Df3 ^55-43 101 (6) 

£ * t t x n^i^^ffi^^^*** 

<t rc jc i? x ^tra & ft & x -o x & m ^ -fe 4 

tt W » 5g 

@ # II ^ n m t h % ft tt K ^ ^ '* * ^ ^ t" «> 
felt^* t LX S tt»**aO«*^# fe/ifeo 

:|!^i!t t& : #$^^^I ^ ± © ^ * ** ^ 

4 a iff © a * 4 sa w 

1 0«t**w©»fttt*%**^^^^ 

2 (gtt*»cw©*«fe*cffl^^»fttt'iB5g 
^^^©^it^^-^ — mit ±'$\ ft x $> z> a 
2 1 - m m ^ y * Wl > 2 2 - » % 

2 3 •» fife « * 2 4- + l« 

(20) 



12/6/2007, EAST Version: 2.1.0.14 



#PH 11355-4 3 101 (7) 




12/6/2007, EAST Version: 2.1.0.14 



«-W BH55— 4 3 1 0 1 (8) 



m 3 




600 



700 



» 4 R 



IOO 

.95 
.90 



520 M . 
-o— ^525 

"sis ^o^3° 




—8— 



12/6/2007, EAST Version: 2.1.0.14 



a §& ? « «b x » 

US *Q 53 *7 £24 H 

4* IT- /? ft « K 

1. # ft o & ?n 

W ft 5 3^ ^ffi * 6 4 8 1 0 * 

<* w iii nut; ix w ;l * r> t n lis 1 2 1 

« » (332) 5c 1.1* %jk f\ fl: it & It 

4. ft 31 A 

T106 *JJ(«BK$|Z^** 5 - 2 - i /-"'"ft: 
(*5^^-^f * 702.4 1CB (479) 23d^?^y\ 
(7318) »«± #d m VE 3fci"*"^p» i * ) 

5. flHE++oBff 4 L <v; ^ > 

7. HI IE <o *fr ft ri5f3^©^I^OTH®fl» 

8. ffi IE a $ 



17755—4-3 1 01 (9) 

(1) ft 811 © » l 2 H « 7 ff 

r ft «c *s yc *.u * r- j a- r & « a m % * * * j 

(2) irg as i 2 m flii 6 ?f 

PC a 1<78 J 4- r<3 ii ,.88 J t ^ iE ir h o 

(3) ffi m i 2 1 mir> fif v mi 7 ff ( 2 ffi #?r ) 
*r J: . V 35 l 8 fr < 2 Ift /Jr ) 

rO-a ,.97 J * TC a K 93 J iSTEt So 

. (1) ffi 1 3 W& i 9 ?r 

r & # tt « a & *f j * r»#ttm»**T-j 

£ ,!T IE + & o 
(5) 35 1 4 ft » 6 f f 

r BO 9 C /? J £ fB 5 0 9 C i J i^iHr^o 

(e) rnj ffi 1 4 h m « ff 

PC a 1 # 7Q B 5 0 9 C P. J ©ft<2>?TK: 

24- 

rC a 1>7B 2 n 0-15 Bu 0 .07*5 0 9 c * 1 . 6 Oj 

fr W A -t h o 



12/6/2007, EAST Version: 2.1.0.14 



